Biological effects of diesel exhaust particles (DEP) on tissues and cells isolated from respiratory tracts of guinea pigs.
Diesel engine-powered vehicles emit some 30 to 100 times more particles than do gasoline engine cars. We previously reported that diesel exhaust particles (DEP) instilled intratracheally into mouse caused lung edema accompanying endothelial cell damage. In order to clarify further the biological effects of DEP on the respiratory system, the primary target of DEP instillation, we examined the direct action of DEP on isolated tissues and the cytotoxicity of DEP on cultured cells of respiratory tracts in guinea pigs. DEP were collected on glass fiber filters from a light-duty (2730 cc), four cylinder diesel engine. DEP induced a dose-dependent relaxation in tracheal smooth muscle and lung parenchymal preparations from guinea pigs. Neither propranolol nor ranitidine inhibited the relaxing effect of DEP on tracheal preparations. DEP also exhibited concentration- and time-dependent cytotoxicity on cultured tracheal smooth muscle cells and lung fibroblasts from guinea pigs, as assessed by specific [51Cr] release. These cytotoxicities induced by DEP were significantly inhibited by catalase, deferoxamine and MK-447, whereas SOD and mannitol had little effect. These inhibitory effects were blunted by the higher concentration of DEP. These results suggest that the cytotoxicity of DEP may cause dysfunction of respiratory tissues, which are mediated via oxygen radicals, probably hydroxyl radicals or hydrogen peroxides.